Adenoviral vectors for transient gene expression in human primitive hematopoietic cells: applications and prospects.
The proliferation and differentiation of primitive hematopoietic cells is tightly controlled by a number of signaling pathways. Transient blockage or enhancement of these signaling pathways may provide a new approach to manipulate the proliferation and differentiation of primitive hematopoietic cells. Adenoviral vectors have in recent years emerged as powerful tools for transient gene expression in human primitive hematopoietic cells. Important advantageous properties of adenoviral vectors include: feasible production of high-titer vector preparations, high efficiency in transducing both quiescent and actively dividing cells, high levels of transient gene expression, and a lack of mutagenic properties associated with integrating vectors. Progress in adenoviral fiber retargeting was recently demonstrated to enable high gene transfer efficiency into nondividing human CD34(+) cells and nonobese diabetic/severe combined immunodeficient mouse bone marrow repopulating cells (SRCs), via the ubiquitously expressed CD46 as a cellular receptor. Importantly, fiber-retargeted adenoviral vectors can be engineered to report gene expression in single living CD34(+) cells, thereby facilitating the isolation and characterization of SRCs and its downstream progenitors based on intrinsic signaling pathways. This review focuses on the current progress and the potential future applications of adenoviral gene transfer into human primitive hematopoietic cells and leukemic cells.